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1 INDEPENDENT CLAIMS 1 and 17 

1 .1 Document US-A1 -5526775 (D1) is regarded as the closest prior art with regard to the 
subject-matter of claim 1 and discloses (the references in parenthesis applying to this 
document): 

a fluidized bed reactor (10) comprising a furnace (14) having a bed of particulate 
material and a bottom provided with nozzles (16) for fluidizing gas (see figure 1), a 
heat exchange chamber (28) with heat exchanger surfaces (30) for recovering the 
heat from the particulate material and a discharge channel (38) for removing . 
particulate material from the heat exchange chamber to the furnace. 
The vertical section of the furnace (14) located between the bottom grid and the 
passage (50) represents a vertical auxiliary channel for transferring particulate 
material from the heat exchange chamber to the furnace (through the passage 50 in its 
overflow mode, see column 7, lines 39-45) and from the furnace to the heat exchange 
chamber (via passage 50, in its feed mode, see column 7 , lines 39-42). This channel is 
provided with nozzles (1 6) for fluidizing gas. It is de facto connected with the 

bottom of the furnace its lower section, and includes in its upper part a flow 

conduit (50) for its connection with the heat exchange chamber. 

1 .2 The subject-matter of claim 1 differs from the disclosure of D1 in that the nozzles of 
the auxiliary channel are adjustable independently from the other fluidizing nozzles of the 
reactor. 

1 .3 The subject-matter of claim 1 is therefore new in the sense of Article 33 (2) PCT. 

1 .4 The problem to be solved by the present invention may therefore be regarded as to 
control the direction and the flow rate of the bed material recirculation rate within the 
auxiliary channel independently from the rest of the operation of the reactor. 

1 .5 Since no document available in the prior art discloses the use of the features described 
in the paragraph 1 .2 here above in order to solve the problem mentioned in the paragraph 

1 .4 here above, the subject-matter of claim 1 also involves an inventive step in the sense 
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of Article 33(3) PCT. 

1 .6 The same reasoning also applies to independent claim 17. 
2. DEPENDENT CLAIMS 

Claims 2-16,18-23 are dependent on claims 1 or 17 and can therefore also be considered 
as new and inventive. 
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Claims 

1. A fluidized bed reactor (10) , .comprising: 

- a furnace (16) , having a bed of particulate material 
5 and a bottom (24) provided with nozzles (2 6) for 

fluidizing gas, said bottom limiting the furnace from the 
bottom; 

- a heat exchange chamber (4 0) provided with heat 
exchange surfaces (48) for recovering heat from the 

10 particulate material; and 

- a discharge channel (52) connected to the lower part of 
the heat exchange chamber for removing particulate 
material* from the heat exchange chamber (40) to the 
furnace (16) ; 

15 characterized in that 

the fluidized bed reactor (10) comprises a substantially 
vertical auxiliary channel (62) for transferring 
particulate material from the heat exchange chamber (40) 
to the furnace (16) and from the furnace (16) to the heat 

20 exchange chamber (40), the lower part of the auxiliary 
channel (62) being provided with nozzles (68) for 
fluidizing gas that are adjustable independently from. the 
other fluidizing nozzles of the reactor and with a flow 
conduit (64) for connecting the auxiliary channel to the 

25 furnace (16), and the upper part of the auxiliary channel 
(62) being provided with a flow conduit (66) for 
connecting the auxiliary channel (62) to the heat 
exchange chamber (40) . 

30 2, Fluidized bed reactor in accordance with claim l f 
characterized in that the discharge channel (52) is 
substantially vertical, the lower part of the discharge 
channel is provided with nozzles for fluidizing gas (58) 
and the lower part of the discharge channel is provided 

35 with a flow conduit (50) for connecting the heat exchange 
chamber (40) to the discharge channel (52) and the upper 
part with a flow conduit (60) for connecting the 
discharge channel (52) to the furnace (16) . 
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3. Fluidized bed reactor in accordance with claim 2 r 
characterized in that the furnace (16) , the heat exchange 
chamber (40), the discharge channel (52) and the 
5 auxiliary channel (62) form an integrated structure,, 
having the discharge channel (52) and the auxiliary 
channel (62) adjacently arranged between the furnace (16) 
and the heat exchange chamber (40) . 

10 4. Fluidized bed reactor in accordance with claim 2, 
character i zed in that the reactor (10) comprises two 
discharge channels (52), and the auxiliary channel (62) 
is arranged between the two discharge channels. 

15 5. Fluidized bed reactor in accordance with claim 2, 

characterized in that the discharge channel (52) and the 
auxiliary channel (62) are at least partially at the same 
height level. 

20 6. Fluidized bed reactor in accordance with claim 5, 

characterized in that the flow conduit (66) in the upper 
part of the auxiliary channel (62) is at most at an about 
500 mm higher height level than the flow conduit (60) in 
the upper part of the discharge channel (52) . 

25 

7. Fluidized bed reactor in accordance with claim 6, 
characterized in that the flow conduit (66) in the upper 
part of the auxiliary channel (62) is at most at an about 
300 mm higher height level than the flow conduit (60) in 

30 the upper part of the discharge channel (52) . 

8. Fluidized bed reactor in accordance with claim 2 r 
characterized in that the flow conduit (64) in the lower 
part of the auxiliary channel (62) is at a higher height 

35 level than the flow conduit (50) in the lower part of the 
discharge channel (52) . 

9. Fluidized bed reactor in accordance with claim 1, 
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characterized in that the flow conduit (64) in the lower 
part of the auxiliary channel (62) is at an at least 200 
mm higher height level than the bottom (24) of the 
furnace, 

5 

10. Fluidized bed reactor in accordance with claim 1, 
characterized in that the lower part of the auxiliary 
channel (62) is at the level of the bottom (24) of . the 
furnace and the flow conduit (64) in the lower part of 

10 the auxiliary channel comprises nozzles (8 6) for 

fluidizing gas, which nozzles direct fluidizing gas 
towards the furnace. (16) . 

11. Fluidized bed reactor in accordance with claim 1, 

15 characterized in that the flow conduit (64) in the lower 
part of the auxiliary channel (62) is provided with step 
grid nozzles (86) . 

12. Fluidized bed reactor in accordance with claim 1, 
20 characterized in that nozzles for fluidizing gas are 

arranged at different height levels of the auxiliary 
channel (62) . 

13. Fluidized bed reactor in accordance with claim 1, 
25 characterized in that the reactor comprises means (70) 

for measuring the temperature of the furnace (16) f heat 
exchange chamber (40) or the discharge channel (52) or of 
the particulate material in one of them or of the heat 
exchange medium flown through the heat exchange surfaces 
30 (48) arranged in the heat exchange chamber, and means for 
adjusting the flow velocity of the fluidizing gas to be 
fed to the lower part of the auxiliary channel (62) based 
on the measured temperature. 

35 14. Fluidized bed reactor in accordance with claim 1, 
characterized in that the heat exchange chamber (40) 
comprises first means (72, 30, 36) for feeding 
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particulate material from the fluidized bed reactor to 
the heat exchange chamber (40) . 

15. Fluidized bed reactor in accordance with claim 14, 
characterized in that the furnace (16) and the heat 
exchange chamber (40) have a common wall part (14a) and 
the first means for feeding particulate material to the 
heat exchange chamber (40) comprise at least one opening 
(72) in the common wall part (14a) . 



16. Fluidized bed reactor in accordance with claim 14, 
characterized in that the fluidized bed reactor (10) is a 
circulating fluidized bed reactor, the upper part of 
which furnace is provided with a discharge opening (2 8) 
15 for the discharge of exhaust gases and particulates 

entrained therewith from the furnace (16), and the first 
means for feeding particulate material to the heat 
exchange chamber (4 0) comprise a separator (30) for 
separating particles from the exhaust gases of the 
furnace, and a return duct (36) for guiding at least a 
portion of the separated particels to the heat exchange 
chamber (40) . 



17 . A method of recovering heat in a fluidized bed 
25 reactor (10), said method comprising the steps of: 

(a) feeding carbonaceous fuel (18) and oxygenous 
fluidizing gas (20) to a furnace of the reactor; 

(b) feeding hot bed material particles from the furnace 
(16) to the upper part of a heat exchange chamber 

30 (40); 

(c) recovering heat from the hot bed material particles 
in the heat exchange chamber (40), whereby cooled 
bed material particles are produced; 

(d) discharging cooled bed material particles from the 
35 lower part of the heat exchange chamber (40); 

characterized in that the method comprises a step of: 

(e) discharging hot bed material particles in a first 
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30 



operational state of the fluidized bed reactor (10) 
as an overflow from the upper part of the heat 
exchange chamber to the furnace downwards along a 
substantially vertical auxiliary channel (62) and 
transferring in a second operational state of the 
fluidized bed reactor (10) hot bed material' 
particles from the furnace (16) to the heat exchange 
chamber (40) upwards along the substantially 
vertical auxiliary channel (62) by means of 
fluidizing gas fed to the lower part of the 
auxiliary channel (62) through nozzles (68) within 
the auxiliary channel that are adjustable 
independently from the other fluidizing nozzles of 
the reactor. 



18 



Method in accordance with claim 17, characterized in 
that the amount of hot bed material transferred from the 
furnace (16) to the heat exchange chamber is adjusted by 
altering the amount of the fluidizing gas fed to the 
lower part of the auxiliary channel (62). 

19. Method in accordance with claim 18, chazaeterized in 
that the method comprises a step of: 

(f) measuring the temperature of the furnace (16), the 
heat exchange chamber (40) or the discharge channel 
(52) or the material in one of them or the 
temperature of heat exchange medium flown through 
heat exchange surfaces (48) arranged in the heat 
exchange chamber, and adjusting the amount of 
fluidizing gas fed to the lower part of the 
auxiliary channel in step (e) based on the 
temperature measured in step (f ) . 

20. Method in accordance with claim 17, characterised in 
35 that at high loads of the fluidized bed reactor, hot bed 
material particles are discharged as an overflow from the 
upper part of the heat exchange chamber (40) downwards 
along the substantially vertical auxiliary channel (62) 



AMENDED SHEET 



)2~08-2005l TI 13:16 FAX — - BPO PCT 
\ 

27 

and at low loads of the fluidized bed reactor hot bed 
I material particles are transferred by means of fluidizing 

gas fed to the lower part of the auxiliary channel (62) 
from the furnace (16) to the heat exchange chamber 
5 upwards along the substantially vertical auxiliary 
channel (62) . 

21. Method in accordance with claim 17, characterized in 
that the fluidized bed reactor (10) is a circulating 
10 fluidized bed reactor and step (b) is carried out by 

feeding particles separated by a separator (30) of the 
hot circulation of the circulating fluidized bed reactor 
to the heat echange chamber (40) . 

15 22. Method in accordance with claim 17 , characterized in 
that step (b) takes place by feeding particulate material 
directly from the furnace (16) to the heat exchange 
chamber (4 0) through an opening (72) in the common wall 
part (14a) thereof. . 

20 

23. Method in accordance with claim 17, characterized in 
that in the second operational state 'in step (e) 
fluidizing gas is fed to the auxiliary channel (62) at 
more than one height level. 

25 
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